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Abstract
Research on the relationship between the role of architecture and the psychology of children with autism, which indicates
that appropriate environments for these children can have a significant effect on their healthcare process, has been recently
conducted. However, statistics show that autism spectrum disorders are pervasive, and its extent in Iran has been
increasing. Moreover, centers that are specifically designed for children with autism are limited, and paradigms are made
without considering the mood of these children. Given the role of architecture in designing a suitable space for these
children, an investigation that can identify the specific requirements of these children from the architectural perspective is
necessary. This research aims to design spaces that, in addition to providing relief to children, can provide a proper
platform for intellectual development, social development, and promotion of social interactions. The purpose of this study
is to design a training center for children with autism under 5 years old. Most of the spaces considered in the physical
program have been designed to be flexible and capable of converting into spaces for children aged 5 to 14 years. The
design of the center needs to take into account the qualitative criteria to build a sense of security and attachment so that it
can be a place for the development and evolution of education for children with autism and the improvement of the social
relationships of these children.

Abstrak
Meningkatkan Pengembangan Intelektual dan Sosial Anak-anak Penyandang Autisma: Rancangan suatu Pusat
Pelatihan untuk Autisma. Baru-baru ini telah dilakukan penelitian pada hubungan antara peran arsitektur dan psikologi
anak penyandang autisma, yang mengindikasikan bahwa lingkungan yang cocok untuk anak-anak ini dapat memiliki suatu
efek yang signifikan pada proses perawatan kesehatan mereka. Namun demikian, statistik menunjukkan bahwa gangguan
spektrum autisma bersifat menyebar, dan penyebarannya di Iran terus meningkat. Lebih jauh lagi, pusat-pusat pelatihan
yang dirancang secara khusus untuk anak-anak penyandang autisma terbatas, dan paradigma dibuat tanpa
mempertimbangkan suasana hati anak-anak ini. Dengan adanya peran arsitektur dalam merancang suatu ruang yang cocok
untuk anak-anak ini, maka diperlukan suatu investigasi yang dapat mengidentifikasi kebutuhan-kebutuhan spesifik anakanak ini dari perspektif arsitektur. Riset ini bertujuan untuk merancang ruang-ruang yang, di samping menyediakan
keleluasaan (relief) bagi anak-anak, dapat memberikan suatu platform yang cocok bagi pengembangan intelektual,
pengembangan sosial, dan peningkatan interaksi sosial. Tujuan dari kajian ini adalah untuk merancang suatu pusat
pelatihan untuk anak-anak penyandang autisma usia di bawah 5 tahun. Kebanyakan ruangan yang dipertimbangkan dalam
program fisik telah dirancang agar menjadi fleksibel dan mampu mengubah menjadi ruang-ruang untuk anak-anak usia 5
sampai 14 tahun. Rancangan pusat pelatihan tersebut perlu mempertimbangkan kriteria kualitatif untuk membangun suatu
rasa aman dan kasih sayang sehingga dapat menjadi suatu tempat untuk pengembangan dan evolusi edukasi untuk anakanak penyandang autisma dan peningkatan hubungan sosial anak-anak ini.
Keywords: architecture, children with autism, educational space, qualitative design criteria

1. Introduction

certain developmental fields, including social
interaction skills, behavior, intentions, and activities.
Because the number of children with autism has been
increasing worldwide, there is a need to pay attention to
the training of these children and building specific

Recent research shows that the extent of autism
spectrum disorders (ASD) is increasing. Autism is one
of the pervasive disorders that has a significant effect on
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schools for them. The choice of complex space for
children with autism during training has hindered
learning. Thus, the designer needs to design a space that
enhances the stability and focus of these children. The
specific requirements of these children from the
architectural perspective need to be identified. Many
scientists have conducted extensive investigations in
this regard in recent decades [1]–[12].
Mostafa [13] explored the design and development of an
initial framework of architectural strategies for autism.
In the first phase of this research, questionnaires were
prepared to identify the influence of architectural
components on children with autism and were completed
by the teachers and caregivers of these children. In the
second phase, from the results of the analysis of the data
obtained in the first phase, the components were
prioritized and evaluated by changing some of the
environmental components. The results of the first
phase indicated the architectural details with the most
significant influence on children with autism and those
of the second phase indicated the three phases of design
strategies for autism. A matrix design that matches
architectural elements with sensory items was built and
used to develop the framework of the proposed design
strategies. Two theoretical strategies were tested in this
study and a specific category of design strategies was
obtained from the experiment. Akbar [14] investigated
the role of architecture in a school for children with autism
and the influence of architectural details on children
with autism in Pakistan. Given the lack of literature on
such research in Pakistan, the researcher conducted
interviews with doctors, nurses, psychiatrists, parents,
and practitioners of specific centers for children with
autism and extracted the results from these interviews.
Then, Akbar [14] focused on the characteristics of
children with autism and their responses.

abilities and performance, maintain these abilities, and
train and enhance the self-help and cognitive skills of
children with mental disabilities. The inclusion criteria
include under 15 years old, IQ above 50, and Down
syndrome, cerebral palsy, and other developmental and
intellectual disabilities.
In this research, we design educational centers for
children under 5 years old. This research uses a
qualitative, free, and practical method. In this research,
information analysis using descriptive research methods
and content analysis were conducted to provide a
suitable solution for design problems encountered when
building educational centers for children with autism.
The data collection tools are direct and indirect
observation, such as attending and living in training
centers. An appropriate combinational method of
collating information, including library resources,
documentary research methods, practical and group
interviews with children and their parents and educators,
and attitude assessment, is also selected for each
discussion. Then, the principles and fundamentals of
designing the training center for children with autism
are analyzed.

This research aims to design spaces that, in addition to
providing relief to children, can provide a proper platform
for intellectual development, social development, and
promotion of social interactions. Because minorities are
often overlooked, practicing architects, in addition to
psychologists, are responsible for creating an appropriate
environment for children with autism by collating
architectural and psychological information in the
context of the environment so that these children can
cope with future events.

2. Material and Methods
Kahrizak Charity Foundation for the physically
handicapped and elderly in Karaj, Iran has an area of
approximately 42,000 m2 and infrastructure of 180,000
m2 (Figure 1). This center provides a range of daily
educational and rehabilitation services to enhance
children’s proportional independence to reach the
ultimate levels of physical, sensory, mental, and social
Makara J. Technol.
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Figure 1. Kahrizak Charity Foundation in Karaj, Iran
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Factors Affecting The Design

Factors Affecting the Design

Don’ts

Dos

Normal

Controlled light
Blast-resistant or blot-resistant glass
Windows at the top of the wall

Do not need a high level of
curiosity
Prevent sharp light (canopy)

Artificial

Inflammatory conditions do not adapt to
light transitions from dim light to bright
light or spotlight

Traditional flora lights
Avoid fluorescent light from
a light player

Color

Yellow light

White light

Joinery

Low light
Carpet
Dark parquet

No mosaic

Simplicity and minimal
decorations

Carpet colors and the path of spaces
Simplicity

Not complex
Untempting key and socket

Color

Pink and purple color spectra
Gray

Organized space

Curved wall
A couch or a space to sit
Spherical circulation

Acoustic

Rough joinery for walls
Installation of a silencer behind the roof

Proper heating and
ventilation

Opposite windows
Floor heating

Control and security

Doors should have handles both inside and
outside
Ground surface should be even

Textures and materials

Easy to clean and dry mastic surfaces

Light

Yard

Playspace

Makara J. Technol.

Sharp corners
Long smooth wall
Boring straight aisle

Radiators and tubes

Flooring should not be shiny
and reflective

Routes

Clear, orderly, and structured design and organize spaces centrally
Creating a smooth path and level
Use of various materials in flooring mosaic

Plants

Use trees to provide shade
No planting of toxic plants
No planting of thorny plants
Using trees and plants without odor

Platforms

Should not be high
Should not be angular

Meadow

Comfortable for children with autism
Space to hide during games

Hill with a
tunnel
beneath it

Elevation challenge for children with autism
Improvement of sensory disorders in these people, particularly the
vestibular sense

Playground
(court)

A multifunctional lawn mower
A playground for various yard games to improve social relationships

Types of
twists

Adjustable height
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Design Process. Research on the relationship between the
role of architecture and the psychology of children with
autism, which indicates that appropriate environments
for these children can effectively improve their mood,
has been recently conducted. Many researchers have
identified effective architectural elements and components
for the design of special spaces for people with autism.
Table 1 summarizes the factors affecting the design of
special spaces for people with autism.
The design of educational centers for children with ASD
is selected [15]. Six types of education are available for
these children. This research considers the fifth type of
education called special education for children with
autism. These special schools are undeniably unique
with small classrooms, enabling individualized attention
to children. However, these schools only accept children
with high-level autism and do not accept children whose
disorder is severe and who may cause problems for
other children. Given that the growth and development
of children with autism depend on their developmental
and chronological ages, their age classification needs to
be considered. The age classification varies across
different countries. In Iran, social welfare organizations
considered three categories, namely, under 5 years, 5 to
14 years, and above 14 years. The amount of space
required for students with ASD compared with that for
normal students is listed in Table 2.
The ratio of the area needed to ensure circulation and
access to the total area of the building in education
centers for children with autism compared with that for
normal children is presented in Table 3.

Children with ASD need more personal space in large,
tumultuous spaces. The amount of 3D space required
for each child with ASD is 4.5 times larger than that
required for normal children. Table 4 summarizes the
proposed specifications for the detection and evaluation
of spaces of educational centers for children with ASD.
The collection of data on children with autism is
important. On the basis of previous research, the
proposed plans and specifications of various centers are
reviewed according to the opinions of educators and
experts.
The final 3D interior design based on previous research
and data shown in the Tables is illustrated in Figure 2.
Table 2. Amount of Space Required for Students with
ASD Compared with that for Normal Students
[15]

Children with Autism

Normal Children

5–8 years

4.55 m2

4.55 m2

8–13 years

27.87 m2

3.62 m2

Table 3. Ratio of the Area Needed to Ensure Circulation
and Access to the Total Area of the Building in
Education Centers for Children with Autism
Compared with that for Normal Children

Children with Autism

Normal Children

5–10 years

38%

27%

13–30 years

44%

32%

Table 4. Proposed Specifications for the Detection and Evaluation of Spaces

Space Name

Suggested
Approximate Area

Description
A quiet place away from noise and preferably apart from the rest
needs to be created
Depends on the position of the child, the psychiatrist will detect
whether the mother or father or whoever there will be interviewed
is a childminder
In the observational evaluation space, a two-way mirror is
installed so that the psychiatrist can examine the child’s behavior
from behind this mirror
Evaluation manager is in charge of guiding people within the
department (i.e., psychiatrists and psychologists)
The children should use chairs (audiocube) and tables (auditory)
(images 7–12)
The instructor can sit on the floor or sit on a chair at a child’s height

Psychological exam room

12 m2

Parent interview room

9 m2

Baby observation room

9 to 11 m2

Evaluation manager room

14 to 16 m2

Person-to-person class
training

3.6 m2

Small group training class
Classroom training
through independent work

9 m2
2.5 to 3 m2

Students sit in front of the wall with obstacles, such as a
bookshelf or a partition, and behind them is the entire class

Group training class

12 to 14 m2

Tables should be arranged so that other children are not overlooked

General class

16 m2

The seats can be circular depending on the type of work to be done

Makara J. Technol.
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Table 4. Proposed Specifications for the Detection and Evaluation of Spaces (Continue)

Space Name

Suggested
Approximate Area

Description

Bathroom in the
educational center

6 m2

This space must have a toilet that is large enough so that the
trainer can easily fit in

Relaxing atmosphere in
the educational center

10 to 12 m2

Computer workspace in
the educational center

2 m2 for each
student

Apart from media space in the observation section, two or three
computer systems can fit in a large training space

Speech therapy

9 to 10 m2

This space should be far from noise and other distracting factors
and should be a suitable personal space

Music therapy

65 to 80 m2

In addition to playing different instruments, this space can be
used as a space for singing and acting
In this space, local storage is required for the instruments

Play therapy

12 m2

Children can play individually or in groups, depending on the
type of activity
Thus, individual and group spaces are necessary

Treatment through
sensory interventions

2 to 3 m

Schools usually provide two rooms (i.e., dark and light)
This space can also be temporary and in a corner of the learning
space

Optometry and
audiometry

16 m2

This room can be combined with the examination room (10 to 12
m2)

White room

12 m2

Light colors are best suited for furniture and spaces

Therapeutic work

16 to 20 m2

The warehouse for equipment needs to be considered depending
on the type and number of fixtures in this space, which can vary

Hydrotherapy

24 m2 swimming
pool, 2 to 2.5 m2
perimeter area, 3
m2 pool facility
space, 30 m2 wet
dressing area

White room

12 m2

Light colors are best suited for furniture and spaces

Therapeutic work

16 to 20 m2

The warehouse for equipment needs to be considered depending
on the type and number of fixtures in this space, which can vary

Physiotherapy

12 to 16 m2

Art workshop

16 to 20 m2

In addition to the space used for painting, a washbasin for hand
washing and dyeing is needed

Workshop

20 to 25 m2, 6 m2
for warehouse

This workshop can include woodcarving, woodworking, and
leather embroidery

Workshop computer and
computer system

9 m2

First aid

12 to 16 m2

Prescription drug and
drugstore

9 to 10 m2 for
examination, 9 to
10 m2 for drugstore

Makara J. Technol.
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This space is used when physical accidents occur
This space should have a separate exit path if the patient needs to
be taken to the hospital immediately
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Figure 2. Final 3D Interior Design

3. Results and Discussion
Children with autism need to grow up in a relaxing
environment without stress. The results of previous
research show that the rehabilitation and maintenance of
children with autism should be done in a flexible
environment that has special spaces for active play,
relaxation, and training. Activities are divided into
mental activity, rehabilitation, speech therapy, music
therapy, play therapy, and hydrotherapy. The results of
this research provide qualitative criteria and effective
architectural elements and components for the design of
comfortable and interactive buildings for children with
autism. Simple and elementary forms are preferred
rather than complex forms. Moreover, the use of signs
for orientation is recommended and a sense of
belonging needs to be ensured. Sharp edges and angles
must be removed as much as possible for children with
autism. Some solutions, such as color-shifting plans, to
change the color and spatial feel of a room will help
Makara J. Technol.
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children understand shapes and signs. In terms of color,
bright colors are preferred rather than dark colors. For
instance, the use of purple and pink colors has the most
positive effect on children with autism. Meanwhile, the
gray color is widely used because it neutralizes and does
not reflect light. The brightness of light needs to be
neutralized so that colors will not irritate and distract
children with autism. The use of less reflective surfaces
is also recommended to eliminate reflected light.
Vertical surfaces should have the same brightness and
have limited shade and contrast. Thus, lights with wide
light emission are selected to illuminate the entire
surface. The direct light of lamps should be avoided,
and indirect lighting should be used.

4. Conclusion
In this paper, we discussed spaces that, in addition to
providing relief to children, can provide a proper
platform for intellectual development, social
April 2021 | Vol. 25 | No. 1
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development, and promotion of social interactions. The
main purpose of this study was to design a training
center for children with autism under 5 years old. Most
of the spaces considered in the physical program were
designed to be flexible and capable of converting into
spaces for children aged 5 to 14 years. The design of the
center needed to take into account the qualitative criteria
to build a sense of security and attachment so that it can
be a place for the development and evolution of
education for children with autism and the improvement
of the social relationships of these children.

Acknowledgements
We thank the two reviewers and the editor for their
helpful suggestions.

References
[1] S.M. Kanakri, M. Shepley, L.G. Tassinary, J.W.
Varni, H.M. Fawaz, (2017). Environ. Behav. 49
(2017) 847.
[2] K. McAllister, S. Sloan, Br. J. Spec. Educ. 43
(2016) 330.
[3] U. Altenmüller-Lewis, Des. J. 20 (2017) S2215.

Makara J. Technol.

1

7

[4] D.P. Leestma, Thesis, Faculty of the Graduate
School of the University of Maryland, College
Park, 2015.
[5] R. Ghazali, S.R. Sakip, I. Samsuddin, Environ.
Behav. Proc. J. 3 (2018) 145.
[6] R. Ghazali, S.R.M. Sakip, I. Samsuddin, Environ.
Behav. Proc. J. 3 (2018) 46.
[7] R. Worthington, J. Forensic Pract. (2019).
[8] R. Worthington, C. Patterson, N. Halder, J.
Intellectual Disabil. Offending Behav. (2018).
[9] S.M. Issa, Int. J. Educ. Pedagogical Sci. 11 (2017),
2141.
[10] R. Worthington, C. Patterson, N. Halder, J.
Intellectual Disabil. Offending Behav. 1 (2018) 22.
[11] E.A. London, Environ. Health Perspect. 108 (2000)
401.
[12] S. Humphreys, Autism London Bull. (2005) 7.
[13] F.S. Vázquez, A.S. Torres, Arch. Clin. Psychiatry
40 (2013) 85.
[14] M. Mostafa, ArchNet-IJAR, 8 (2014).
[15] N. Akbar, Phd Thesis, Karachi, Indus Valley,
School of Art and Architecture, 2012.
[16] M. Valdes, Phd Thesis, Savannah, Ga.: Savannah
College of Art and Design, 2012.

April 2021 | Vol. 25 | No. 1

